Cell-free translational analysis of messenger ribonucleic acid coding for vitamin D-dependent rat renal calcium-binding protein.
1,25-Dihydroxyvitamin D3 [1,25-(OH)2D3] has been found to exert its effects in a manner entirely analogous to that of other steroid hormones and is known to induce the synthesis of a calcium-binding protein (CaBP). The effects of 1,25-(OH)2D3 and dietary alteration on genomic expression in rat kidney were studied by in vitro translation of poly(A+)-containing RNA and by immunoprecipitation. Poly(A+)RNA from rat kidneys was translated in a rabbit reticulocyte lysate system in the presence of [35S]methionine, and the renal CaBP mRNA translation product was identified and quantitated by specific immunoprecipitation. Total translation products and specific immunoprecipitable products were visualized on sodium dodecyl sulfate-gels, followed by fluorography. After the addition of affinity purified rat renal CaBP antiserum to the 35S-labeled translation products, only one protein band, electrophoretically indistinguishable from that of purified renal CaBP (mol wt, 28,000), was observed. When 10 micrograms purified renal CaBP were added to the translation product before addition of the antiserum, immunoprecipitation of the 35S-labeled 28,000 mol wt protein was not observed. A comparison of the peptides produced after limited digestion with trypsin of 125I-labeled CaBP and [3H]tyrosine-labeled translation product indicated a good coincidence of peaks from purified 125I-labeled CaBP and the immunoprecipitated translation product, suggesting that the immunoprecipitated translation product is indeed vitamin D-dependent renal CaBP. When 100 ng 1,25-(OH)2D3 were injected for 7 days to 8-week-old vitamin D-deficient rats, there was a 4-fold increase in CaBP mRNA levels in the kidney (quantitated by densitometry of immunoprecipitates analyzed on sodium dodecyl sulfate-polyacrylamide gels). This increase in mRNA was accompanied by a corresponding increase in the concentration of renal CaBP, as measured by RIA, thus establishing a bridge between CaBP and the putative transcriptional effect of 1,25-(OH)2D3 in rat kidney. Similarly, both the concentration of renal CaBP and renal CaBP mRNA levels increased 4-fold in rats fed low phosphorus diets, increased 2-fold in rats fed low calcium diets, and decreased 67% in rats fed low sodium diets, providing evidence that the nutritional induction or decrease in renal CaBP is accompanied by a corresponding alteration in the concentration of its specific translatable mRNA. These results are consistent with a transcriptional control mechanism for the induction of renal CaBP.